Abstract. In our previous papers we considered regular isoptics of k-th order of open rosettes. In this paper we consider open rosettes and their isoptics with singular points. We start with a definition of α-isoptic of k-th order of an open rosette and give a theorem of its parametrization z α,k (t). Next, we present a corollary in which we compute z 
Preliminaries Let C be an open rosette with the support function p(t), t ∈ (a, ∞).
Recall that the parametrization of C is given by (1) z(t) = p(t)e it + p ′ (t)ie it .
Fix t ∈ (a, ∞) and α ∈ (0, π). By l t we denote the tangent line to C at point z(t). Now consider points z(t k ) = z(t + 2(k − 1)π + α), k ∈ N, and the tangent line to C at z(t k ) denote by l t k (figure 1). In the further part of this paper we consider isoptics for fixed angle α ∈ (0, π) and order k ∈ N. The symbol [ , ] denotes (2) [a + bi, c + di] = ad − bc.
Definition 1. The cut locus of common points of tangents l t and l t k is called an α-isoptic

Theorem 1. Let C be an open rosette with the support function p(t), t ∈ (a, ∞)
, and let C α,k be its α-isoptic of k-th order. The parametrization of C α,k is given by
where t ∈ (a, ∞).
We introduce the following notations
so we can write
We also use the functions
which geometric meaning can be seen on figure 5 .
From (3) we get
and by using the function
we have the following corollary.
Corollary 1. Let C be an open rosette with support function p(t), t ∈ (a, ∞), and let
where t ∈ (a, ∞) and λ α,k (t), ϱ α,k (t) are given by (8) and (11).
It is easy to verify that
Singular points
Now we prove that z ′ α,k (t) vanishes when there exists such t that
which means that the rosette intersects itself at points used to construct its α-isoptic. The set of all such angles we denote by
Thus for any t k,j ∈ T k we have
Since for any α ∈ (0, π) and any t ∈ (a, ∞) we have
the α-isoptic of the first order does not have any singular points. We can write the parametrization of C α,k as
From equations (22) and (17) 
so the singular point lies on the rosette. Now we describe behaviour of the unit tangent vector to α-isoptic near the singular point. 
Proof. On figures 2 and 3 we have parts of α-isoptic of k-th order in neighbourhood of singular point z α,k (t k,j ). The functions λ α,k (t) and µ α,k (t) change their signs at t = t k,j and we have
The α-isoptic in neighbourhood of singular point, case when
denotes curvature radius of rosette C at point z(t). First we obtain
and then (30) lim
where
Taking into account the opposite sign of λ α,k (t) we obtain right-handed limit as
From equations (12), (28) and (29) we have
and hence we get the following corollary for singular points.
Corollary 2. Let C be an open rosette with support function p(t), t ∈ (a, ∞), and let
The kind of singularity depends on consecutive derivatives of parametrization ( [3] ). We know that z ′′ α,k (t k,j ) ̸ = 0 but, in general, we don't know anything about z ′′′ α,k (t k,j ) and the next derivatives. However, if we have a particular explicit support function then we can describe the kind of singularity as in the following example. 
Orthoptic of second order of this rosette is given by
where t ∈ R. We have
The set
contains all singular points of orthoptic of second order, so we have
At singular points we obtain
Similarly, for the derivatives we have 
